


















































Section 6 

S
 

ection  6– Side Effect Management of Endocrine Therapies 

Many of the endocrine therapies have overlapping side effects such as hot flashes, vaginal 
atrophy, and hair thinning. The management of these symptoms is the same regardless of 
which drug is responsible for the side effect. 

6
 

A. Vasomotor Symptoms 

Vasomotor symptoms (VMS) are common in menopausal patients and those on endocrine 
therapy. The most effective treatment is hormone replacement therapy, which is 
contraindicated in women on endocrine therapy or with a personal history of breast 
cancer. The 2023 Nonhormone Therapy Position Statement of The North American 
Menopause Society (NAMS) summarizes the data on multiple therapies105. 

What does work? 

• Gabapentin (dose range 900-2400 mg/day; starting dose 100-300 mg at night)
• Venlafaxine (dose range 37.5-150 mg/day; starting dose 37.5 mg/day)
• Desvenlafaxine (dose range 100-150 mg/day; starting dose 25-50mg/day)
• Paroxetine (dose range 10-25 mg/day; starting dose 10 mg/day) is approved for 

managing VMS, but may interfere with tamoxifen metabolism through the 
CYP2D6 metabolic pathway

• Citalopram (dose range 10-20 mg/day; starting dose 10 mg/day)
• Escitalopram (dose range 10-20 mg/day; starting dose 10 mg/day; starting dose 5 

mg/day for elderly patients)
• Oxybutynin (dose range 2.5-5 mg twice daily)106

• Fezolinetant107 is a neurokinin 3 (NK3) receptor antagonist recently approved by 
the FDA to treat moderate to severe hot flashes (dose 45 mg/day)

• Cognitive behavioral therapy108

• Weight loss

What does not work? 

• Traditional patient counseling has included advice to avoid triggers, such as 
alcohol, caffeine, spicy foods, hot showers or rooms, and smoking. However, there 
is no evidence that these behavioral changes reduce VMS105.

• Similarly, there is no high-quality data showing a benefit with over-the-counter 
supplements, such as soy-based formulas, black cohosh, wild yam, red clover, and 
pollen extract109. Studies suggesting a benefit are small and safety data is lacking. 
None are recommended by the North American Menopause Society. There is also 
concern for drug interactions through the P450 CYP2D6 enzyme system for 
women taking tamoxifen.

• Studies have not shown a significant benefit with traditional acupuncture, but 
data is promising for electroacupuncture.
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• While exercise is important for overall health, no specific activity has been shown 
to impact VMS.

• While clonidine may reduce VMS, it is less effective than other prescription 
therapies and may cause hypotension or, when the drug is stopped, hypertension. 
The NAMS therefore does not recommend it.

6
  

 B. Thromboembolic Events 

Tamoxifen is not formally contraindicated for patients with a coagulopathy (such as 
Protein C or S deficiency or Factor V Leiden) in the absence of a personal history of 
DVT/PE or anticoagulation requirement. It is important, however, to balance risks and 
benefits. The risk of VTE may outweigh potential benefit, for instance, in women using 
tamoxifen for risk reduction; the opposite may be true for women with invasive disease 
using tamoxifen as protection from disease recurrence (especially those who are not AI 
candidates). Although not a contraindication, tobacco use further increases the risk of 
VTE110. 

VTE Risk Reduction 

• The half life of tamoxifen is 5-7 days, but the half life of one of its metabolites (N-
desmethyltamoxifen) is 14 days1,111.

• Patients aged 60 years and older, obese patients, and those with a family history 
of VTE should consider stopping tamoxifen up to 3 weeks before prolonged 
immobilization (e.g. surgery >90 minutes in duration or with expected 
postoperative immobilization)111,112.

• The half life of raloxifene is 27.7-32.5 hours; to reduce the risk of VTE in situations 
with increased risk, patients should consider stopping raloxifene 72 hours ahead 
of time2.

 

6C. Endometrial hyperplasia, polyps, and cancer 

Patients who are receiving or have received tamoxifen and who retain their uterus should 
undergo annual gynecologic exams. Any change in menstrual bleeding and any 
postmenopausal vaginal bleeding should prompt a gynecologic evaluation, uterine 
ultrasound, and possible endometrial biopsy. In the absence of bleeding change or 
abnormalities, there is no role for routine ultrasound or endometrial biopsies to monitor 
the endometrium33. 

 

6D. Vaginal Atrophy/Dyspareunia 

Estrogen deprivation results in thin, friable vaginal and vulvar tissue, resulting in tears 
and fissures, frequent urinary tract infections, dyspareunia, and shortening of the vagina. 
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Women should avoid potential irritants and regularly use vaginal moisturizers; options 
include coconut oil and hyaluronic acid products. If these are inadequate, patients can 
consider vaginal estrogen or dehydroepiandrosterone (DHEA)113.  

While one longitudinal study showed increased breast cancer recurrence risk with 
vaginal estrogen for women on AIs114, most data show no impact on cancer recurrence or 
circulating estrogen levels115-117. The preparation and application of vaginal estrogen can 
impact systemic absorption. Higher systemic absorption is seen with creams (which are 
applied to a larger area, versus vaginal tablets or rings), application in the upper 2/3 of the 
vagina (versus the lower third), and with poorer tissue quality (versus estrogenized tissue 
which results from regular use of vaginal estrogen). The lowest systemic 
absorption is seen with 10 mcg estradiol tablets and estradiol vaginal rings113. 

Estrogen deprivation-related changes in pelvic anatomy can be addressed with vaginal 
dilators, biofeedback, and pelvic floor physical therapy118. 

Lubricants are used on an as-needed basis for sexual intercourse and can be water-, 
silicone-, or oil-based. Patients using condoms for contraception or infection prevention 
should confirm compatibility between their lubricant and condom material113.  
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 E. Osteopenia/Osteoporosis 

Tamoxifen can cause bone loss in premenopausal patients119, but OFS and AIs are the 
most significant threat to bone density in women on endocrine therapy. Decreased bone 
density and bone quality leading to fractures is a common complication of AI therapy.  

Risk factors for osteoporotic fracture include advanced age, postmenopausal status, low 
body weight, current tobacco use, heavy alcohol use, history of long-term glucocorticoid 
use, history of nontraumatic fracture, increased fall risk, immobility, rheumatoid 
arthritis, and parental hip fracture. Patients with any of these risk factors need bone 
mineral density (BMD) assessment. Although not validated in cancer patients, tools like 
FRAX can assess fracture risk in osteopenic patients, identifying those who should 
receive bone-protective therapy based on clinical fracture risk120-123.  

Patients on AI therapy or OFS should undergo BMD at baseline and at least every 2 
years. All patients should be encouraged to consume adequate amounts of calcium and 
vitamin D, to minimize tobacco and alcohol use, and to engage in balance, flexibility, and 
weight-bearing exercise as patient status allows.  

In general, bone-protective therapy is indicated for patients on AIs/OFS and with: 

• Frank osteoporosis (T-score <2.5 standard deviations or any T-score with a 
history of fragility fracture),

• Osteopenia and risk factors for fracture (use a higher T-score threshold for 
patients with multiple risk factors),
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• FRAX 10-year major osteoporotic fracture risk of >20%, 
or

• FRAX 10-year hip fracture risk >3%33,120,122,123.

Drugs of choice to protect bone health include bisphosphonates (e.g. risedronate, 
ibandronate, and ZA) and denosumab, a RANK-L inhibitor. Denosumab dosage is 60 mg 
subcutaneously every 6 months. In the oncology setting (to reduce cancer recurrence), 
ZA dosage is 4 mg IV every 6 months for 3 years or 4 mg every 3 months for 2 years; 
osteoporosis dosing is 5 mg IV annually. While bisphosphonates offer cancer-specific 
benefits (discussed in Section 3F), protect bone density, and may reduce fractures in 
premenopausal women, more robust data support denosumab for fracture prevention in 
postmenopausal women75,120. 

ZA may cause a flu-like reaction; both ZA and denosumab can cause osteonecrosis of the 
jaw. Although this is rare, patients with poor dentition or oral hygiene may be poor 
candidates for these therapies. ZA has been associated with rare, atypical femur fractures, 
while cessation of denosumab leads to increased bone turnover and vertebral fracture 
risk; patients should be transitioned to a bisphosphonate when stopping denosumab to 
prevent this75,120,122,123. 

As discussed above, bisphosphonates should be offered to all postmenopausal women 
with invasive breast cancer, independent of bone density, based on a reduced risk of 
cancer recurrence75. 

6F. 
 

Musculoskeletal Complaints 

Although SERMs may cause myalgias and arthralgias, arthralgias are common in patients 
taking an AI. AIs may also contribute to the development of carpal tunnel syndrome or 
trigger finger. The etiology is unclear but may include inflammatory changes in the 
joints124.  

Acetaminophen and NSAIDs are useful as-needed treatments. Patients experiencing 
carpal tunnel syndrome or trigger finger may need wrist splints or joint or tendon 
injections. Clinical trials have demonstrated the effectiveness of acupuncture and 
duloxetine for managing AI-related arthralgias125. Data suggest that exercise, including 
yoga, may reduce arthralgias while improving quality of life. Omega 3 fatty acid 
supplementation may be effective for treating arthralgias, but this benefit may be limited 
to obese women126. Data are mixed regarding vitamin D supplementation. For many 
patients, a short AI holiday followed by a switch to a different AI will lead to fewer 
arthralgias.  

6
 

G. Weight Gain 

Weight gain after breast cancer treatment is common; unfortunately, higher body mass 
index is associated with poorer breast cancer-specific outcomes127. The reasons for 
weight gain are multifactorial and include receipt of chemotherapy, receipt of endocrine 
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therapy, postmenopausal status, reduced physical activity, chronic inflammation, and 
disrupted sleep. Premenopausal women are at higher risk for treatment-associated 
weight gain than postmenopausal women, as are women who were obese prior to their 
breast cancer diagnosis, although studies show inconsistent results128,129. 

Similarly, studies evaluating interventions to manage weight in breast cancer patients 
show inconsistent results. Current data suggest that dietary and/or physical activity 
interventions are the most successful. Other interventions include cooking classes and 
counseling130-132. The Breast Cancer Weight Loss (BWEL) trial133 showed that 
a telephone-based weight loss intervention led to a significant mean 4.8% (±7.9) decrease 
in body weight at 12 months versus a 0.8% (±6.4) weight gain in controls. Similarly, the 
InForma trial132 showed that more participants randomized to a dietary intervention with 
or without a physical activity intervention lost at least 5% body weight versus 
participants randomized to a physical activity only intervention or minimal intervention; 
this weight loss persisted at 12 and 24 months.
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Table 1. Randomized clinical trials evaluating endocrine therapy agents for breast cancer risk reduction 

Trial profile Study population Outcomes 

Trial Treatment arms (n) 
Follow-

up 
(years) 

Characteristics 
Primary 
endpoint 

BC outcomes 

RR/HR (95% CI) 

Other events 

RR/OR/HR (95% CI) 

NSABP- 
P112,21 

A: Tamoxifen (6681) 
B: Placebo (6707) 

7 
Age >35 years with 5-year BC 
risk >1.66%* or with LCIS or 
Age >60 years 

IBC IBC RR 0.57 (0.46-0.70) 
EndoC RR 3.28 (1.87-6.03);  

PE RR 2.15 (1.08-4.51); DVT 
RR 1.44 (0.91-1.34) 

IBIS-I20 
A: Tamoxifen (3579) 
B: Placebo (3575) 

16 
Age 35-70 years with increased 
risk  

BC 
BC HR 0.71 (0.60-0.83);  

DCIS HR 0.65 (0.43–1.00) 

EndoC OR 3.76 (1.20-
15.56)β; 

DVT OR 1.87 (1.11-3.18)γ; 
CVA/CV NS 

Royal 
Marsden19 

A: Tamoxifen (1250) 
B: Placebo (1244) 

13 
Age 30-70 years with a family 
history 

IBC 
IBC HR 0.78 (0.58-1.04); 
ER+ IBC HR 0.48 (0.29-

0.79)α 
EndoC, VTE, stroke NS 

Italian22 
A: Tamoxifen (2700) 
B: Placebo (2708) 

11 
Age 35-70 years and s/p 
hysterectomy 

BC 
BC RR 0.84 (0.60-1.17); 

BC RR for high risk 
women 0.24 (0.10-0.59) 

VTE RR 1.63 (1.02-2.62); 
CVA RR 1.78 (0.70-4.52) 

TAM-0124 
A: Tamoxifen 5 mg 
(253) 
B: Placebo (247) 

9.7 
Age <75 years with ADH, LCIS, 
or DCIS 

BC BC HR 0.58 (0.35-0.95) EndoC, VTE NS 

MORE25 
A: Raloxifene 60 mg or 
120 mg (5129)  
B: Placebo (2576) 

3.5 
Postmenopausal, with 
osteoporosis, Age <80 years 

Vertebral 
fx 

IBC RR 0.24 (0.13-0.44) 
EndoC RR 0.8 (0.2-2.7); 
VTE RR 3.1 (1.5-6.2); 

Vertebral Fx RR 0.7 (0.50-
0.80 for 60 mg) 

CORE26 
A: Raloxifene 60 mg  
(2725) 
B: Placebo (1286) 

8 Extension of MORE IBC 
IBC HR 0.34 (0.22-0.50); 

NIBC NS  

 EndoC NS;  
VTE RR 2.17 (0.83-5.70) 

during CORE 
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Trial profile Study population Outcomes 

Trial Treatment arms (n) 
Follow-

up 
(years) 

Characteristics 
Primary 
endpoint 

BC outcomes 

RR/HR (95% CI) 

Other events 

RR/OR/HR (95% CI) 

RUTH27 
A: Raloxifene (5044) 
B: Placebo (5057) 

5.6 
Postmenopausal, Age >55 years 
with CV disease or risk factors 
for CV disease 

IBC and 
coronary 

events 
IBC HR 0.56 (0.38-0.83) 

VTE HR 1.44 (1.06-1.95); 
Vertebral Fx HR 0.65 (0.47-

0.89); 
CV events NS 

STAR28 A: Tamoxifen (9872) 
B: Raloxifene (9975) 

9.7 
Postmenopausal, Age >35 years 
with 5-year BC risk >1.66%* or 
LCIS 

IBC 
IBC RR 1.24 (1.05-1.47) for 

raloxifene; 
NIBC RR 1.22 (0.95-1.59)  

EndoC RR 0.55 (0.36-0.83); 
VTE RR 0.75 (0.60-0.93)  

IBIS-II29 A: Anastrozole (1920) 
B: Placebo (1944) 

10.9 
Postmenopausal, Age 40-70 
years with 10-year risk >5%# or 
AH, LCIS, or DCIS 

BC BC HR 0.51 (0.39–0.66) 
DCIS HR 0.41 (0.22–0.79); 

Fx OR 1.04 (0.88–1.22) 

MAP.330 A: Exemestane (2285) 
B: Placebo (2275) 

3 
Postmenopausal, Age >60 years 
or 5-year risk >1.66%* or LCIS, 
DCIS  

IBC 
IBC HR 0.35 (0.18- 0.70); 
 BC HR 0.47 (0.27-0.79) 

Fx, CV events NS 

ADH – atypical ductal hyperplasia; AH – atypical hyperplasia; BC – breast cancer; CI – confidence interval; CV - cardiovascular; DCIS – ductal carcinoma in 
situ; DVT – deep venous thrombosis; EndoC – endometrial cancer;  ER – estrogen receptor; Fx – fracture; HR – hazard ratio; IBC – - invasive breast cancer; 
LCIS – lobular carcinoma in situ; NA – not available; NIBC – noninvasive breast cancer; NS– not significant; OR – odds ratio; PE – pulmonary embolism; RR 
– relative risk; Tx – treatment; VTE – venous thromboembolism

* Using the National Cancer Institute Breast Cancer Risk Assessment Tool
#  Using the IBIS/Tyrer Cuzick risk model
α  Post-treatment period
β Years 0-5
γ Years 0-10
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Table 2. Randomized clinical trials evaluating ideal length of endocrine therapy 

Trial profile Study population Outcomes 

Trial Treatment arms (n) 
Follow-up 

(years) 
Prior Treatment 

DFS HR 
(95% CI) 

BC outcomes 

RR/HR (95% CI) 

Other events 

RR/HR (95% CI) 

NSABP B-
1448

A: Tamoxifen (593) x 5 
yrs 
B: Placebo (579) 

6.8 Tamoxifen x 5 yrs NS# OS NS EndoC RR 2.1 (NS)# 

ATLAS50
A: Tamoxifen (3428) x 
5 yrs 
B: Placebo (3418) 

7.6 Tamoxifen x 5 yrs 
RR 0.75 (0.62-

0.90)α  
BC mortality RR 0.71 (0.58-

0.88)α  
PE RR 1.87 (1.13-3.07) 

EndoC RR 1.74 (1.30-2.34) 

ATTOM51
A: Tamoxifen (3468) x 
5 yrs 
B: Placebo (3485) 

NR Tamoxifen x 5 yrs 
RR 0.75 (0.66-

0.86)α  

BC mortality RR 
0.77 (0.64-0.92);  

overall mortality RR 0.86 
(0.75-0.97)α  

EndoC RR 2.20 (1.31-2.34) 

MA.1752
A: Letrozole x 5 yrs 
(2583) 
B: Placebo (2587)* 

2.5 yrs Tamoxifen x 5 yrs 
0.58 (0.45-

0.76) 

Distant DFS HR 0.60 (0.43-
0.84); 

OS HR 0.61 (0.38-0.98) if 
node positive 

No increase in Fx or CV 
events  

NSABP B-
3353

A: Exemestane x 5 yrs 
(783) 
B: Placebo (779)* 

2.5 Tamoxifen x 5 yrs 
0.68 (4-yr DFS 

91% v 89%, 
P=.07) 

RFS HR 0.44 (P=.004); 
OS NS 

No increase in Fx 

ABCSG 
6a54 

A: Anastrozole x 3 yrs 
(387)  
B: Placebo (469) 

5 Tamoxifen x 5 yrs 
0.62 (0.40-

0.96) 
OS NS -
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Trial profile Study population Outcomes 

Trial Treatment arms (n) 
Follow-up 

(years) 
Prior Treatment 

DFS HR 
(95% CI) 

BC outcomes 

RR/HR (95% CI) 

Other events 

RR/HR (95% CI) 

GIM-455

A:Letrozole x 2-3 yrs 
(1030) 
B: Letrozole x 5 yrs 
(1026) 

11.7 Tamoxifen x 2-3 yrs 
0.78 (0.65-

0.93) 
OS HR 0.77 (0.60-0.98) No increase in Fx 

DATA56

A: Anastrozole x 3 yrs 
(955) 
B: Anastrozole x 6 yrs 
(957) 

10.1 Tamoxifen x 2-3 yrs 
0.86 (0.72-

1.01) 

DFS benefit only if both 
ER+/PgR+ 

HR 0.77 (0.63–0.93); 
OS NS 

- 

MA.17R58 A: Letrozole x 5 yrs 
B: Placebo 

6.3 
Tamoxifen x 5 yrs 

AI x 5 yrs 
0.66 (0.48-

0.91) 

OS NS; 
Contralateral BC HR 0.42 

(0.22-0.81) 

Fx 14% v 9% 
P=.001 

IDEAL59

A: Letrozole x 2.5 yrs 
(909) 
B: Letrozole x 5 yrs 
(915) 

6.6 Tamoxifen/AI x 5 yrs NS OS NS 
Fewer second BC with 

longer tx 
HR 0.39 ( 0.19-0.81) 

ABCSG 
1660

A: Anastrozole x 2 yrs 
(1732) 
B: Anastrozole x 5 yrs 
(1738) 

9.8 Tamoxifen/AI x 5 yrs NS OS NS Fx HR 1.35 (1.00-1.84) 

SOLE61

A: Continuous 
letrozole x 5 yrs (2426) 
B: Intermittent 
letrozole x 5 yrs (2425) 

7 Tamoxifen/AI x 5 yrs NS OS NS - 

NSABP B-
4257

A: Letrozole x 5 yrs 
(1983) 

10.3 Tamoxifen/AI x 5 yrs 
HR 0.85 (0.74-

0.96) OS NS 
No increase in Fx 
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Trial profile Study population Outcomes 

Trial Treatment arms (n) 
Follow-up 

(years) 
Prior Treatment 

DFS HR 
(95% CI) 

BC outcomes  

RR/HR (95% CI) 

Other events  

RR/HR (95% CI) 

B: Placebo x 5 yrs 
(1983) 

AI – aromatase inhibitor; BC – breast cancer; CI – confidence interval; DFS – disease-free survival; EndoC – endometrial cancer;  ER – estrogen receptor; Fx – 
fracture; HR – hazard ratio; NS – not significant; NR –- not reported; OS – overall survival; PE – pulmonary embolism; PgR – progesterone receptor; RR – 
relative risk; Tx – treatment; Yrs – years 

* Study unblinded and placebo arm participants offered active therapy
# After 5 years
α After 10 years 

NA – not available 
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